SUMMARY The postmortem histology and the results of cineangiography after selective intracoronary thrombolysis in vessels that were recanalised and in those that were not were compared in 21 patients who died within seven days (mean 2 days) of selective intracoronary thrombolysis. There was a persistent intraluminal thrombus in the infarct related coronary artery in five of six segments in which recanalisation was unsuccessful and in one of 15 segments in which recanalisation was successful. Rupture and haemorrhage of the atheromatous plaque were seen in most ofthe infarct related segments, both in those in which recanalisation was achieved and in those in which it was not. Irregular narrowing and filling defects on the coronary cineangiograms were associated with rupture and haemorrhage of the atheromatous plaque.
Selective intracoronary thrombolysis and percutaneous transluminal coronary angioplasty are increasingly being performed in patients with acute myocardial infarction.'7 Such treatment often results in recanalisation'-' and reduces mortality.4 It may, however, cause haemorrhagic infarction. 8 It has been reported that the angiographic morphology ofa stenosis reflects the histological findings, such as intraluminal thrombus or rupture of an atheromatous plaque.'2 As far as we know, no one has attempted to correlate the angiographic picture and the histological examination in patients treated with selective intracoronary thrombolysis. Also, there are only two reports on the histopathogenesis of successful and unsuccessful recanalisation; both were small studies.'3 14 We have examined the correlation between the angiographic appearance of lesions and the underlying histopathology after selective intracoronary thrombolysis.
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We studied 21 patients (14 men and seven women, aged 45-83) who died an hour to seven days (2 (2) days) after selective intracoronary thrombolysis (table 1) . Sixteen patients died of cardiogenic shock and five of cardiac rupture. Every patient had selective intracoronary thrombolysis an hour to nine hours after the onset of acute myocardial infarction.
In all ofthem acute myocardial infarction had been diagnosed on the basis of severe chest pain, serial electrocardiographic changes in the ST-T segment or the appearance of abnormal Q waves or both, and an increase in serum concentrations of creatine kinase. After the vessel that had caused the acute infarction was identified by selective coronary cineangiography, 0-5 mg of glyceryl trinitrate was slowly injected into it. If no change was noted in the angiographic appearance of the vessel, urokinase was continuously and selectively infused at a rate of 24 000 units/min. If the occluded artery was not recanalised after the administration ofa large amount of urokinase (720 000-1 680 000 units) the attempt was stopped. After selective intracoronary thrombolysis, the patients were treated with aspirin (300 mg/day) and a low dose of heparin (5000 units every 8-12 hours). All the angiograms were reviewed by three experienced cardiologists, according to the system recommended by the American Heart Association. '5 To evaluate the stenosis the arteriogram was magnified ( x 5) and the luminal diameter was measured with callipers. On the basis of the angiographic appearance we classified all the segments with stenosis of 75%-99% by diameter as stenoses with smooth narrowing, irregular borders, or filling defects.
The hearts were fixed in 10% formalin. The epicardial coronary arteries were decalcified (if necessary) and cut transversely and serially from the ostium to the periphery every 2-3 mm and examined directly. The coronary arteries were divided into 15 segments according to the reporting system recommended by the American Heart Association. 
Results
We classified the 21 infarct related segments as six with complete occlusion despite coronary thrombolysis and 15 without complete occlusion (table 2) . Five of the six occluded segments contained intraluminal thrombus but only one of the segments without occlusion did (p < 0-05) (figure). Rupture of the atheromatous plaque and haemorrhage in the atheromatous plaque were equally common in both groups.
Thirty eight segments from the study group of 21 patients showed high grade (>75%) stenosis. This total included 15 stenoses that were displayed by angiography after thrombolysis. Fifteen of the stenoses showed angiographically irregular narrowing, two intraluminal filling defects, and 21 smooth narrowing (table 3, figure) . Thrombus, rupture of the atheromatous plaque, and haemorrhage in the atheromatous plaque and infarct related arteries were seen in 0, 80, 80, and 67% in the segments with angiographically irregular narrowing and in 0, 10, 5, and 14% in the segments with angiographically smooth narrowing (p < 0 05). The two segments with angiographically detected filling defects were infarct related arteries with rupture and haemorrhage in the atheromatous plaque; thrombus was seen in one. group.bmj.com on June 22, 2017 -Published by http://heart.bmj.com/ Downloaded from 388 Onodera, Fujiwara, Tanaka, Wu, Matsuda, Takemura, Ishida, Kawamura, Kawai Our results showed that the irregular narrowing and filling defects on cineangiograms coincided with rupture and haemorrhage of atheromatous plaques, whereas a smooth narrowing showed that there was no rupture or haemorrhage. We also found that the infarct related arteries showed frequent irregular narrowing and filling defects. These findings confirmed the results of Levin and Fallon,'0 who compared the results of postmortem angiography and histology, and the cineangiography studies of Terrosu et al9 and Ambrose et al."1 12 These groups found that thrombi were as important as rupture and haemorrhage of atheromatous plaques in the pathogengsis of irregular narrowings. We were not able to establish the relation between thrombi found by histology and irregular narrowing or filling defects found by cineangiography because after coronary thrombolysis there were few thrombi present.
The results of our study suggest that failure of coronary thrombolysis to recanalise the infarct related artery does not indicate that the occlusion was not caused by a thrombus. We also found that findings at angiography accorded well with the histological features of coronary atherosclerosis.
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